We have developed a self-consistent Korringa-Kohn-Rostoker coherent-potential-approximation (KKR-CPA) approach to treat multiatom-per-unit-cell systems in order to study disorder effects in complex materials on a first-principles basis. 
effects in complex materials on a first-principles basis; no free parameters other than the lattice data are involved. The theory is applied to the simple-cubic perovskites Ba"K& Bi03 (Ba-K 1:1:3) and BaPb& "Bi"03 (Pb-Bi 1:1:3). Ba-K 1:1:3possesses a maximum T, of 30 K for x =0.7, while Pb-Bi 1:1:3has a maximum T, of 12 K for x =0.3. Ba-K 1:1:3is simple cubic, Pb-Bi 1:1:3is slightly distorted tetragonal in the metallic range, but the presence of disorder is a feature of both the structures in the high-T, composition region. These materials have been studied using the virtual-crystal-, rigid-band-, and supercell-type models, and also via the tight-binding CPA framework with parameters chosen to fit the band structures of the end compounds.
While these studies have yielded insight into the electronic structures of Ba-K 1:1:3and Pb-Bi 1:1:3,we are unaware of any previous first-principles parameter-free study of these classic high-T, superconductors. 
